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(57)Abstract 

PURPOSE: To improve the efficiency of a pulse tube refrigerator by 
increasing a phase difference between a phase of pressure 
variations in a pulse tube and a phase of a refrigerant gas 
displacement by interposing a porous plug between an end portion 
of the pulse tube and a buffer tank. 

CONSTITUTION: A cold producer 1 comprises a cold storage unit 2, 
and a pulse tube 5 connected in series with the cold storage unit 2 
through a low temperature heat exchanger 4. The cold storage unit 
2 includes a cold storage material 7 contained in a container 6 and 
an inlet 8 connected with a gas compressor 2. Further, the gas 
compressor 2 forms a compression chamber 1 1 with a cylinder 9 
and a piston 10. Further, a final end of the pulse tube 5 is 
communicated with a buffer tank 17. In this case, a porous plug 20 
having a proper fine vent passage is interposed between the final 
end of the pulse tube 5 and the buffer tank 17. Hereby, there is 
increased pressure variations of the pulse tube 5 and a refrigerant 
gas displacement. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



17.09.1999 



3152757 
26.01.2001 




Copyright (C): 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAd5ai3iDA4061 01 91 6P1 .h.. 



17/07/28 



<l*EI*Mtn*'<JP> 02) & ft ^ S»2) .<11>*I»* 

#fF2531 52757-^ 
(P3152757) 

(45)%ffB ¥Ji£l3g4S3B(2001.4.3) (24)S8B ¥JS13#1 326 B (2001. 1.26) 

(50inta. 7 MStJia^ fi 

F 2 5 B 9/00 3 1 1 F 2 5 B 9/00 3 1 1 



1*31©* 2 (£ 7 JO. 





]$BIVi —249988 


(73)$?fT#£ 


000003078 










(22)fflKB 


¥f£4*F 9/1188(1992.9. 18) 




#£/iijsyiira7fj#K«;n^2#fls 






(72)383i# 


gen 


(65)^BS## 


«W¥6- 101916 






(43)&B§B 


^6^4 H 12 B (1994. 4. 12) 






S£flf$B 


Jpj£ll¥9J117B<1999.9. 17) 




SIOj S 








^)ll^ll«SS*^K/MnJ^BI 1 *e 






































(74)ttSA 


100058479 
















±m tit 











(54) BHia>«ft] na^a-^JMIW. 



(57) [mif#©«5ffl] 



10 



[0 00 1 ] 
[0002] 

ran 

[0 003] iC5-C, COi54^W?a-^Si 



(2) 

3 

[ 0 0 0 4 ] S£ft£8 1 S»l§3 £ , C©gfti§ 
jc x t- > v zm&&<0 * •» > * ft £"C^Jj£ 5 *ifc»»** 

stress. 

o£-cnu«3*ifcffl»£i i*{t?L-cfc.5a«ifr5£©4> 

©•?&£. h > 9 O^fflKiJ h >n 7 K 1 2 © 20 

-c f«u» i 3 «c# -f f s tvr br* o 

[0 006 ]— >-WX3^-:/5©*£SSiSI5£S*&& 
3( , yA'^>u ! jr bSW»ffl©Kflfl 4*J»WC*9. C.O 

esi 4©j£^c«?$ig:tfx©^E£ii8g5Ts/c&©;-? 

[0 00 7 ] dOi^K^^tlfc^VUX^*-^* 

1 1 i*3©§wh3 < wi, ffinisnfc^iawf^* 1 . 
-»(c*j^tBS^g 3 ft*®-? r ;<;ux »- 75 ft 

s/c, fx h>i o^atfT^tcioiwasij-rsi. 

X 5 ftO&SWXtt, — #K:*il,»-C»Si$S3 40 

C0008] t ©<t 5 a?^«*fx©iifcnK^-p-c^^i/x 
?»-^5rt«:ffi*saa»*»4i;. sg^^r*. e© 

[0 009] C©£#, Art^l 5*^0':* 'J 7 
/U:/ 1 6 (Dffl&ZffiB? £ C £ K. <fc -5 TftE&aiEtftS! 

%flP0tHrct*srfts. -rut)*,, E*i4. >w?" 50 



^3 1 52 7 5 7 

4 

l 5, *'J7^^<;^1 6fei^77T-i'>? l 
7tt. luaiL/cmBM©^«:^LTt,^. 
[ooio] ua>u&j&*e>. ±fa©<fc^«:«^3n/iiee 
*©yt;ux 3=- a-^iSK* ottt, mft Ltcmm 
©Hgi5f5ffl* 3 ^'xEffll^2(Ccfcor*iJ|!S3n§fce* > ft 
< -T-S. c £#ffl8tt?. fc£ *.fcflfifflBB 
ex f c©f x hxc<fc-5-c?Sf(IWtc 
'(StfiS*^-tt * J: 5 «c U/cX $ - y > <fc <3 36 

F > 1 0 £ ©fa 1 ] ©JfSiiStrttc J; -o TE»$*5fiT b . 

[0011] 

[SBja^ifcLJ^i-rsiS®] ±£E©£n<> fifc*©^' 

;UX ? - -71%ffl&t>C fe-jtB, ffiSgpCCnU&gP*^ 

< (^^6^©[Si±*Sti-5''<;i'X =f- o. -7%}mWtZ&& 
[0012] 

CC ^< £t> S^8 i-rou iS?iJ^ U 
t^-Si^Hi. ^'XBBffi^i^ BUlB^'^X^^.- 
■?'©^4mS|5iC@^Sti/c>'-<->7T-*>i'£ i &<«^.> fu 

3 -tfT guta^Jl'X ^ a - ^^^t, ^d^K5l©,@SSt?f>J 
ffi#*Ett*«:!Ri&*ii4 «fc 5 KflKRU. *>otalB^W 

x » a - ^<D »^^tt»gSBtgiggaBt6 g nfcl 'J y 

[0013] 

a^^:< -rc£^-e#-S>©-c, ^ < ;ux ^ * - ©BE^j 
^tt©{5te £ i^*** x ^{4©ficta <t ©rac&tBM*^: * 

[0014] 

[ o o l 5 ] 0 l fafcW«cff*^JV^^ 
*~^»jMBKO«««jS(3Wm34irc>«. «c*j. c©S 

ii,T, Mtt-T'i>SP^©i¥l'i^ s Jtt : a'K-rs. 
[0016] C««B»fllK:«4-'t;l'X^a-^?*aa»** 
* A;l/X ? a - ^ 5 ©^SB 
iA,7T-^?l 7 £©Ff9&tjaKfrtt?g)lM8& ; &J# 

[0017] t©<fc5&igjj£-c&££, »«flra-e©*> 
* - ^ 5 F*3 <DSJ3^.nco^m £ X ©g{4 ©ttffi £ 



5 

[0018] m2iciz$mw< l c&zjvi>x : ? 

H 7 UZmhid&$k<D^)\>X 5=- a - © 8 0 

fflt>fc?&ai«i«*© «fc 5 a «>©t?**. #*ffiB«2 « 

F»9tI6 0mm. * hP-* 1 5 — 3 Oimw S#&3W$I:# 
falS? 1 0 Onm-CF*3@3 4 ranted 2 8nnm©2*I!&. 
;Wfa-^5(iftSl 8nm, fA^faftS 1 5 0 mm. 
?7t-£>2'17 «F*3&8|** 1 0 0 0 ccT'£>£. 
[0019] ISISCCfcU-C. ^#«aisJ1^4^L'"C 

[0020] ttfc. »*«KJ:o"Ctt, f^>u» 
hffl©ffi^ 4*#;tri,>&t> , b©#£>£* 5 . C©<fc5 

[ o o 2 i ] a 3 tcitiz&wvfflv&mwic&Z'Wx 

7-*.~--?l§mM*> i 7r;21nXl*2>. c©0CC*jUI*BI1 i 
15— H*jSKJ-#f|5l— WCmS ntt,»5. l/?c*<ot, 

[0 0 22] CO^rt'** 1 *--7}§'&ffififfi&Mfi5M£ 
[0 02 3 ] C©J:5ft«RSr**i, 

-^5 tw«5^^^2 2£©^©K^Sffi ; S:'en^en^ 

<tCi#ttS©-e, y^l/^^A-^5F*3©ffi^ib^ 

;i^2 i ^aawsciJcJcoTSfiS^JK^Ttrs. 

[0 024] S4{C«*^cDSIJ©ll*fiWlK:#SA;l'^ 
? ^ -^J«(»3&^ $ tlT t»4 . C ©SiCfc^-C 4>H 1 
J: cfla 7 £ B-SJRfflJ#jSS|5l— IWc** ^ tix c» & . 

«rr sas#©i*bi,>iftBJ3ttwrs. c 

[0 02 5 ] *f*BE»«2 att, *>'J >^3 lifXb 
>3 2<b-CfiSfiK3nrcfflffiS3 3*«*.T:ft5afMft£ 
©feCtfeS. ->U>^3 l©lcg|5M»^0 6n-Cfc 
9\ fc'X h >n h' 3 4 «±IBJSSBfi4SlSf«:. #ofi 

3«S^S3©AP8{c^3ti-Cfe»3. ifcf*h> 



3) #1*3 1 52 7 5 7 

6 

3 2 L/TffiBIS3 3 ilJS^HIJfC^^iT.fc^S 

S3 5 lilffgS 6 teJ:U%LSm&RiWl>7 4 3 *:fr L 

[0026] u > # 3 i ©jsiit ttrjHUjgtcT&dtS n 

T*J9. F*9fiMM3 7B*7 5 ^TJf^S tlTt^„ f 

* h >3 2 (DpmffiwmimwmztirisKi . c© 

S*:R8ltC«:2«";>#3 lifXF>3 2.£©M*'>-^ 
-r-5>->-^'J>^3 8*5§£#;*ttTC:>£o c©^-^'J 
> if 3 8 ttSttftilrt S ftfctifr 3 9 ©2Kt <fc o -c 
10 rtffl'M3 7tc^<Wtftt'E>*vt:t,>-2> < , ;*&ic. fXh> 
□ F34 ©^SPK^UJl/ri/^S^tCWji 4 0 &w>v 
X$>K>, C©^4 0 £fft±SISW4 1 £©fS{UJf"X h> 
3 2 i^tfnJtbSP^^^-r^fc*©^ W .Mtfta 4 2 ** 
il#3nrc^. c©3-f*tfia4 2©«ia30»tt. f 

* b > 3 2 <cfMw *>}§mtf*<DiiMzujm.& <o /hs 

[0027] CO<t9Wg!t*ii, t;*>>32# 

20 rt£a-oT^;u*9r^-:/5ft'M£ti3£<fr. ffe^"^*st,> 
-CWSffB 1 4ZftLXJWZ.?-x.---7Sl*lls£V'*-7 7 
1 7 rt^niit?. C©£#. ^N'-y^r — ^ 
> 1 7 F*3©— giJ©^^*'^«fie^ 3 6 ?;^L/ttfIl 
3 5F*3^£SSti-2>. *fc. fx h>3 2*JH4n r *K:i*I 

{C*5l=>T»S^S3 fliIoTffiBi3 3 rttcSttiii 
*. fte^«:fc^'r(*i3 , gi 4*/M/"CffiWB3 3rt«c«s 
ci©£#. was 3 srt^ii^^ffiifs 6 

^1X^-^7-^^ 1 7F*3tCiKn. '^<»7 t — * 
30 >^ 1 7F f g©^^^* J S2«l 4ft4^?ar^B 

[ 0 0 2 8 ] -e . C©i£^C«, fXF>3 2 tcff 
ffl-T -S^^^'x ©# * ff fc«<fc 0 /h S I. » tf iaJESBKcH 
S3n3t3^^tf*a4 2-CfX b>3 2*StfPl»a5» 
^J^U-CC^©^/ t'X h>3 2#ffl< i^'SCil* 

yt»)-rse:£3S««ci*©"C. ^'J>^3 i<bf^h>32 

40 <"C#, ^^<tL<r©^J**^±$^C£A5 
COiiTC^^i. t'XF>3 2©ll 
*S8I«p It fx b > 3 2©Jiaffl««BR*?&i**W©** 

? * - ^awi<o«ffl«w^ 3 tx x o s . 

[0 0 2 9] CCKttBr&^Crttefc'^X**-^ 

tf>5 1 «»H»!Sa©rt ! Ml**^. 52t3*HI*wL.. 5 
3 ttrtH 5 1i?f«5 2t ©IBUCJBBS 3 hfcJtffiBMWB 
50 ^mL/TU^i. 



(4) 

7 

[0 03 0 ] X£»H&J§5 3F*3«:«. l©^?&Sf3a. 

b. i*3«5 ltCfRWKSS«l3ftfcfiia«WlE»a54b*^ 

' ©iS£\ 2gAVWf a-^5bB. «WrSJ©S3** 1 
ft/W*?a-?6 a©2tt«-hK«j£3ftTC»&. * ; 

L/T. 2g/^xf»-^5 ^©ttjaB-cffcrnsj©^ 

fiStffiS^glSIJ4 a i*iiei»5 4t?^3nr 
*fc. lBW»«3a©AP». Wi5 2*«« 

W5 2*^KjraLTSl*6*lfcB*5 6. 5 7. t 
'J y 6 a, 1 6 b ? 7 7 

J17a, 1 7 bKSaHS'tlTV**. 
[0 03 1 ] C©«fc5ttfiWC*4£. 4SM3£&§!54 

a «t9fi8^»»4b ©«*#«<&!>. c©®@t- 

2O0tU7a^l6a, 1 6 b*5<£J>*2 0©;-? 
■^T-^^na, 17b4SWS^Ci^§ 

[0 03 2] -Mfc. JBglWIWBtWAfcWiBSS^ 

©FW£mU 6 2 liWt^L. 6 3ttl*3«6 1 

[ 0 0 3 3 ] iH§6 2 * F«6 3 iOIHtC'W 

«6 2(CMU-C^>-^F«6 4=&^TS^M : &* 
frTieMSft. *fc<Bffl*^ffl4*HI&5'-.fl'F«6 4 

A3g©S<£S*£f**^ 6 6 BBMWd#tt*^ l^tri > 

[0 034] lgBffftiWfC^Vl/X?^-^ 

»$js^ti^#. «(k5/-ji/F*e4ft^#b"c«.> 



^3 1 5 2 7 5 7 

8 

[0 03 5] <Sr*i. #8WttJa^ft£E*WlclRJ£S ft 

**>©■?»&«,». rat>%. ±jfiofc«*«w«. §ft 

H3»©^:*«r>t»©*fiiaWK^»"i"ti«J:t». *fc> 0 

io ^©^^ffi»t»feW©^J^a^AT«><fci». c© 

[0036] 
[Hffi©tt**«M83 

[0 1 ] #^©si i (omMWfc&Z'Wx**-^ 

[02 ] R|»»«©8 ok«cJ8W4»?KIB*»tt*^* 

20 (D^m^oDttittmi^-cnk-rm 

[0 3] *^©^2©^04(C^S^Vl/X^^-7'^ 

a«©ftms«fiS0 

[04] #»gB©S3©flWWK:«*>'W*^*-?'i$ 
»®©«iBg«lJ&0 

[05] ^I/^^a-^«W»©«ffli««:lttW-r*fc«> 
©$EBg0 

[H6 ] ^*x^*-^ai«©»l©«««*wwt-s 

/cfe©«l^0 



[07] sc*©-^ * - ^^©WBsawaa 

30 



1 -«SIS£3§ 


2. 2a-^E 


ffittl 






3-1 






5— ;t;l/^?i- 7" 


1 4-iee 


1 5- 




1 B-t'J^^X 






1 7- 




2 0-#-7^^ 








21- 






40 3 1- 




3 2 ■••fX h> 


3 3- 


••EMS 


3 4- t'X h>P 


? F 






3 5- 


••was 


3 6-iSt 


3 7- 


-mm 


3 8-t"rJH> > 








3 9- 


•■«fa 


4 



#|*F3 1 5 2 7 5 7 



[05] 




*mmm®rtttit2 - 3 - 3 c*o«**k *« ¥4 -225755 ( j p, a) 

¥-4 -1652 69 (J P. A) 
¥2 -298764 (JP, A) 
#S ¥4 -268163 (J P. A) 



F25B 9/00 311 



